Looking at pseudo-valuations on some classes of abstract algebras, such as BCK, BCI, BCC and KU, in this article we introduce the concept of pseudo-valuations on UP-algebras and analyze the relationship of these mappings with UP-substructures.
Preliminaries
Here we give the definition of UP-algebra and some of its substructures necessary for further work.
Definition 2.1 ([6] ). An algebra A = (A, ·, 0) of type (2, 0) is called a UP-algebra if it satisfies the following axioms: (UP-1) (∀x, y, z ∈ A)((y · z) · ((x · y) · (x · z)) = 0), (UP-2) (∀x ∈ A)(0 · x = x), (UP-3) (∀x ∈ A)(x · 0 = 0), and (UP-4) (∀x, y ∈ A)((x · y = 0 ∧ y · x = 0) =⇒ x = y).
In A we can define a binary relation by (∀x, y ∈ A)(x y ⇐⇒ x · y = 0).
Definition 2.2 ([6]).
A non-empty subset J of a UP-algebra A is called a UP-ideal of A if it satisfies the following conditions:
Definition 2.3 ([11]
). Let A be a UP-algebra. A subset G of A is called a proper UP-filter of A if it satisfies the following properties:
The concept of pseudo-valuations on UP-algebras
In this section, we introduce the concept of pseudo-valuations on UP-algebras, describe the basics properties of such pseudo-valuation and construct a pseudo-metric space based on this mapping. Definition 3.1. A real-valued function v on a UP-algebra A is called a pseudo-valuation on A if it satisfies the following two conditions:
A pseudo-valuation v on a UP-algebra A satisfying the following condition:
is called a valuation on X.
Let v be a pseudo-valuation on a UP-algebra A. Then the following are valid:
Proof. If we put x = 0, y = x and z = y in formula (2), we get
Thus, formula (4) is valid.
, (UP-3) and (1). So, (5) is proven.
Let v be a pseudo-valuation on a UP-algebra A. Then
Proof. Let x and y be arbitrary elements of a UP-algebra A such that x y. Then x · y = 0 and v(x · y) = 0 by (1). From here follows v(y) v(x · y) + v(x) according to (4) . Thus v(y) v(x). Thus, any pseudo-valuation on a UP-algebra is an inversely monotone mapping.
Proof. Since x · 0 = 0 according to (UP-3), i.e. as always x 0 in UP-algebra A, we have 0 = v(0) v(x) according to Corollary 3.3. Proof.
Since v(0) = 0, follows 0 ∈ J v . Let x, y and z be arbitrary elements of A such that x · (y · z) ∈ J v and y ∈ J v . Then v(x · (y · z)) = 0 and v(y) = 0. By (2) we have v(x · z) v(x · (y · z)) + v(y) = 0 + 0 = 0.
Thus v(x · z) = 0 according to Corollary 3.4. Hence x · z ∈ J v . So, the set J v is a UP-ideal of UP-algebra A.
The set G is a proper UP-filter of A by Theorem 3.7 in [11] . Proof. First, we have
For any x, y, z ∈ A, we get
Hence, v • f is a pseudo-valuation on A.
Lemma 3.12. Suppose that A is a UP-algebra. Then every pseudo-valuation v on A satisfies the following inequality:
Proof. From (UP-1) follows y · z (x · y) · (x · z). Thus v(y · z) v((x · y) · (x · z)) by (6) and v(y · z) v(x · z) − v(x · y) by (4) . Therefore, v(x · z) v(x · y) + v(y · z). Now, we define pseudo-metric on UP-algebras and show related results.
Theorem 3.13. Let A be a UP-algebra and v be a pseudo-valuation on A. Then the mapping d v :
Proof. Clearly, 0 d v (x, y); d v (x, x) = 0 and d v (x, y) = d v (y, x) for any x, y ∈ A. For any x, y, z ∈ A from Lemma 3.12, we get that
Hence (A, d v ) is a pseudo-metric space.
Conclusion
The aim of this paper was to study the concept of pseudo-valuation and their induced pseudo-metrics on UP -algebras. This work can be the basis for further and deeper research of the properties of UP -algebras.
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